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Handbook of Automat ion,  Computation, and Control. Vol. 2, Com- 
puters and Data Processing. Edited by EUGENE M. GRABBY, SIMON RA~O, 
AND D~,N E. WOOLDnlDG~. Wiley, New York, 1959. $17.50. 
The Handbook of Automation, Computation, and Control is a 1000-page com- 
pilation of loosely coordinated and edited articles by about 40 specialists covering 
four main topics: (l) Digital Computer Programming, (2) The Use of Digital 
Computers and Data Processors, (3) The Design of Digital Computers, and (4) 
Design and AppIication of Analog Computers. It is evident hat the purpose of 
the editors was to get between covers two inches apart us varied a collection of 
information as possible recording the accomplishments in the fields of automa- 
tion, computation, and control. The topics range from such as the nonexistence 
of decision procedures for certain logics to the admonition that magnetic tape 
units should be so placed at a computer installation as to make the maximum 
impression on visitors[ As one might expect with such a range of coverage the 
intensity of treatment of any single subject is often wanting. The neophyte or 
historian whose interests are served by a recording of ideas that had been reduced 
to practice by 1958 will find his needs admirably satisfied by this handbook. 
However, the practicing engineer or scientist who would like to have a handbook 
that can be used for reference purposes in creating new technology will find this 
handbook of limited use. Editorially, the handbook partially vindicates itself by 
providing an excellent index of 37 pages. However, the reader will constantly 
find himself annoyed by redundancies and errors of a clerical nature which could 
have been eliminated by tight editorship. One finds, for example, in three distinct 
places in the handbook full page pictures of an IBM punched card next to a Rem- 
ington Rand punched card with a discussion of their characteristics. Perhaps this 
is the- price that must be paid for the limited degree of currency that has been 
achieved. 
Because of the eclectic nature of the handbook, the reviewers feel that the 
purposes of the reader will better be served by a discussion of the separate chap- 
ters in the handbook rather than by an over-all picture. Almost no one will have 
use for the whole book and, consequently, the detailed breakdown of the contents 
will be of most interest to the reader. We indicate below in parentheses the number 
of pages in each of the 31 chapters under discussion. 
After a brief chapter (22 pp.) on terminology and symbols which is drawn from 
the appropriate sources, there is a chapter (270 pp.) on digital computer pro- 
gramming by John W. Carr, II I. This chapter, which constitutes the first major 
part of the handbook, should have been published separately. It is certainly the 
high point of the handbook and is probably worth the price of the handbook 
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itself. Of the two alternative approaches toprogramming, namely, the description 
of how to write in machine language, and the description of automatic program- 
ming techniques, Professor Carr had correctly chosen the latter approach. He 
does include nough machine language coding to satisfy all but the most stringent 
requirements of those who believe in "getting their hands dirty" in intimate 
details of machine language. One amusing situation illustrates the only significant 
criticism that can legitimately be raised against his chapter. After 131 pages of 
discussing programming and coding, the first actual program is written (for the 
IBM 650) and it has an error in it! One is inclined to suspect that had this chapter 
been issued as a separate book the many minor clerical errors and the few minor 
ones of substance, that will cause some annoyance but probably no major trouble 
would have been eliminated in the editorial process. 
Carr's chapter begins with a thoughtful section (11 pp.) on the nature of pro- 
gramming and then a rather complete section (32 pp.) on numbers and scale 
factors with number conversion tables. Next there is a section (9 pp.) on flow- 
charting procedures, followed by a section (10 pp.) on machine logic from the 
standpoint of the programmer. The next section (65 pp.) describes the instruction 
logic of 9 computers and one interpretative program. The computers are the 
IBM 704, the UNIVAC Scientific 1103A, the UNIVAC II, the IBM 650, the DAT- 
ATRON 205, the BENDIX G-15D, the Royal McBee LGP-30, the Soviet Strela, 
and the Univ. of Michigan machine~ MKDAC, and the interpretive routine 
EASIAC for the MIDAC computer. This section manages to be a reasonably 
self-contained description of the instruction logic for all these machines, and 
accomplishment which is surprising, to say the least. Although one should not 
expect o be able to program for any of these machines from having read this 
section one should at least be able to read programs that have been written. This 
section is convenient for reference purposes. In the section on traditional pro- 
gramming techniques (27 pp.) examples of codes are presented and there is a 
good discussion of sorting techniques, with detailed illustrations. The second 
half of Carr?s long chapter is devoted to automatic programming. This begins 
with a section (8 pp.) containing Bemer's urvey of automatic oding systems 
which is complete to the end of 1957 and is followed by a section (4 pp.) on as- 
sembly programs with a brief discussion of SAP. A miscellaneous section (19 pp.) 
on subroutines, generators, utility programs, and integrated systems is followed 
by a section (14 pp.) on languages, compilers, and translators. There is a separate 
section (28 pp.) on the IT translator which, surprisingly enough, justifies the 
space devoted to this topic. A brief section (6 pp.) is devoted to the Soviet alge- 
braic language compiler of Liapuonov and Ianov, for so-called operator program- 
ming. 
A section (10 pp.) follows on interpreters, which includes brief mention of the 
work of Turing. It is unfortunate that more space was not devoted to the im- 
portant subject of Turing machine theory. The chapter (16 pp.) at the end of 
the handbook which is nominally concerned with this subject is actually on an 
entirety different matter and does not give a suitable guide to the literature on 
this subject. In the next section (2 pp.) there is only the briefest mention of list 
processing techniques, one of the more importan~ omissions from Carr's chapter. 
76 BOOK REVIEWS 
The next section (5 pp.) on logical programming anticipates and somewhat obvi- 
ates the necessity for a subsequent section (of a later chapter) which includes 
discussion of the use of computers for solving problems in the propositional 
calculus--when this material recurs in Chapter 11, the term sentential calculus 
is used and no attempt has been made by the editors to relate these two sections 
despite the fact that they treat of identically the same subject matter. Next 
follows a section (7 pp.) on microprogramming llustrated by the suitable xample 
of the TX-O Computer and a program for the machine. Finally there is brief 
mention of programs for maintenance of equipment and programming with natural 
language where the important point is made that some of the work on formal 
properties of natural anguages relates trongly to formal properties of automatic 
programming languages. Professor Carr includes a list of all the important journ- 
als and 157 important references on the subject of computer programming and 
coding to round out the most important and well-executed chapter in the hand- 
book. 
The next major subdivision of the handbook is concerned with the use of digital 
computers and data processors. The inclusion of this major section in the hand- 
book is based on the debatable point that computer applications are properly a 
subject of interest o computer technologists. This point of view is a vestigial 
remnant from the days when computers were so basically incomprehensible to 
all but a select few that the only prospect for successfully applying data proc- 
essing devices to particular business applications required the active participation 
of computer experts. Today most real or prospective computer applications fall 
largely into two extreme categories: those problems which are primarily of a 
subiect matter nature and in which the influence of computer technology is peri- 
pheral except insofar as it provides an instrument for carrying out effectively 
designed plans; and the second major class of prospective computer applications 
such as mechanical translation of languages and information retrieval which are 
not yet in any sense properly computer applications and will remain not computer 
applications for years to come because of the lack of knowledge that must logically 
precede the design of a computer system for handling these problems. One can 
only profitably study the use of digital computers and data processors as problems 
in data processing for those applications that are in the transient phase of first 
becoming solvable through the use of computers and not yet having reached the 
stage of use of the computer as a straightforward tool for instrumenting well- 
designed ata processing systems. 
The part of the handbook on the Use of Digital Computers and Data Pro- 
cessors begins with a chapter on data processing operations (15 pp.) which serves 
largely to introduce the vocabulary of data processing operations. This is fol- 
lowed by a chapter (16 pp.) on quantitative characteristics of data processing 
systems. Although there is little of the quantitative nature presented here there 
is nevertheless a successful attempt to show the analogies between parts of differ- 
ent kinds of data processing systems. The next chapter (44 pp.) on equipment 
description describes, from the functional standpoint, he major pieces of equip- 
ment that are involved in a data processing system. A short chapter (13 pp.) on 
facility requirements covers the ultimate practical details of physical instal- 
lation of a data processing machine and the personnel requirements, and a short 
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chapter (14 pp.) on the design of business ystems gives an outline of the detailed 
steps in system design. A chapter (20 pp.) on accounting applications contains 4 
miscellaneous statements relating experience with particular accounting applica- 
tions. In the application involving payroll and salary distribution calculations 
a particular company's weekly payroll processing is described in some detail. 
Nevertheless, the editors force the reader to guess what company is being de- 
scribed. There follows a somewhat less parochial chapter (12 pp.) on inventory 
and scheduling applications. The next chapter (12 pp.) on scientific and engi- 
neering applications i a quick guide to some algorithms used in common scientific 
applications. The part of the handbook on the use of digital computers and data 
processors concludes with the chapter (20 pp.) on the handling of nonnumerical 
information. One finds it hard to agree that 8 pages should be devoted to the 
subject of performing logic on a digital computer and only 21/~ pages to the subject 
of the machine translation of languages in light of the fact that there are perhaps 
one or two dozen research papers in the former subject and currently about $3 
million worth of research per year in the latter subject. 
The next major subdivision of the handbook is concerned with the Design of 
Digital Computers. This part of the handbook represents he status of technology 
no later than about 1957, and consequently has the utility for present design 
purposes that one would expect from material of that vintage. The first chapter 
(30 pp.) in this part of the handbook is on digital computer fundamentals. The 
material not duplicated elsewhere in the handbook is 6 pages on machine number 
codes and systems. The next chapter (10 pp.) discusses reliability achieved 
through the use of built-in checks and maintenance t chniques. The following 
chapter (54 pp.), nominally on components and basic circuits, actually is on the 
same subject of reliability. Since most of it is concerned with vacuum tube circuits 
and the consequent use of marginal checking techniques which have no counter- 
part for transistor circuits, it has only limited utility for present day computer 
technology. Much of this material derives from the experience with the ANFSQ-7 
Computer which is certainly a high point in the development of reliable com- 
puters. The next two chapters (55 pp.) are on magnetic ore circuits and tran- 
sistor circuits. There are three types of transistor logic described: the direct 
coupled transistor logic, the point contact ransistor logic, and that used in the 
transistorized version of the IBM 604 computer. Of these three, the first two are 
not likely to be of any use to people designing contemporary transistorized ma- 
chines. The chapter (42 pp.) on Logical Design is largely on algebraic methods. 
It ignores sequential circuit synthesis in the form of the powerful methods of 
Huffman for the design of asynchronous circuits; it presents the difference qua- 
tion method of logical design and includes a description of the Quine-McCluskey 
Boolean simplification procedure. The chapter (40 pp.) on arithmetic and control 
elements urveys some of the machine algorithms for performing binary and 
decimal arithmetic operations. No mention is made, however, of logical methods 
for doing high-speed arithmetic so common in present-generation machines. The 
chapter (35 pp.) on storage is mostly on magnetic ore storage and properly so, 
although it does mention all of the other storage techniques. It includes a bibliog- 
raphy of 40 references which is representative through the end of 1957. The 
section of the handbook concerned with design of digital computers is brought 
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to a close with a chapter (68 pp.) on input-output equipment for digital computers. 
In addition to all of the important major pieces of input-output equipment and 
some of the lesser used ones it has a section on analog-to digital conversion tech- 
niques. A bibliography of43 items extends well into 1958. 
The last major part of the handbook is concerned with the Design and Ap- 
plication of Analog computers. Ten chapters may be considered to fall under this 
category: they are as follows: 
I. Analog computation i engineering (11 pp.). 
2. Linear electronic omputer elements (37 pp.). 
3. Non-linear electronic omputer elements (40 pp.). 
4. Analogs and duals of physical systems (13 pp.). 
5. Solution of field problems (24 pp.). 
6. Noise and statistical techniques (23 pp.). 
7. Mechanical computer elements (15 pp.). 
8. Digital techniques in analog computation (18 pp.). 
9. Operational digital techniques (29 pp.). 
10. Combined analog-digital computing systems (15 pp.). 
In this section of the handbook the authors have done an excellent job in 
pretty thoroughly covering the entire field of analog computation i a relatively 
few pages and in a clear and concise enough manner so that the material may 
serve as a good general reference book for those not expert in the field. Again 
there is duplication and lack of coordination; for example, some of the material 
in the chapter on digital techniques in analog computers i covered again in the 
chapter on operational digital techniques. Methods of problem solution on the 
electronic analog computer are very briefly discussed in two places but far too 
little information on how to set up and scale and solve actual problems is given. 
The utility and operation of fast time or repetitive computers i not mentioned-- 
it should have been covered for completeness. 
In summary, there are three reasons a person professionally active in the 
computer field should buy this book: (1) to own Professor Carr's subbook on 
Digital Computer Programming, (2) to have a complete coverage of the analog 
field available in a single text, (3) to test a given idea for having been previously 
invented prior to 1957. Those persons having their first contact with the auto- 
mation, computation, and control field and for whom fingertip access to broad 
coverage is important will find this handbook correspondingly more useful. 
R. D. :ELBoURN, RUSSELL A. KIRSCH, ANn H. K. SKRAMSTAD 
Data Processing Systems Division 
National Bureau of Standardz 
Washington, D. C. 
An I~t roduct ion  to S ta t i s t i ca l  Communicat ion  Theory .  By DAVID 
Mn)DLETON. McGraw-Hill, New York, 1960. 1140 pp., $25.00. 
David Middleton has taken a prominent part in developing communication 
theory, particularly in two areas--the analysis of noise in nonlinear devices and 
the design of optimum systems for signal detection and extraction. His papers 
on these subjects, revised, extended, and provided with a broad theoretical back- 
